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LHC Injector UpgradeLHC Injector Upgrade
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Performance ReqPerformance Req’’t st s
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Machine SizeMachine Size
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PS2 Prelim. ParametersPS2 Prelim. Parameters
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Real or Imag Real or Imag γγt rt r ? ?

•• Real transition:Real transition:
– Have to cross without enlarging emittance

• gtr jumps etc.
– High enough ns to allow for “rf gymnastics”

needed to match bunch shape to SPS
– Straightforward magnet lattice

•• Imaginary transition (=negative Imaginary transition (=negative ααpp))
– No transition crossing => no emittance issue
– Don’t need rf gymnastics for p, maybe for ions

• Need very high |αp| to raise ns at extraction
if rf gymnastics is wanted

– > magnet lattice rather complicated
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Imag. Imag. γγt rt r Candidate Candidate
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•• At the May-29 PS2 internal review:At the May-29 PS2 internal review:
– Working decision to pursue imag. γtr

– This naturally asks for an rf frequency ≈
40 MHz

• natural match to SPS, no need for rf gymnastics
• but need 20 MHz for ions

– two rf systems, or one with large tuning range

•• Need to settle exact Need to settle exact γγtrtr value value
– I suspect it’ll be higher (i30…i100)

• this defines parameters like νs, Vrf, bunch length etc.
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Longitudinal ParmsLongitudinal Parms
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More ParametersMore Parameters

≈≈ 1.2 1.2≈≈ 1.6 1.6mmllbunchbunch(1.5 MV)(1.5 MV)

3.93.92.52.5AAIIaverageaverage

26261212AAIIpeakpeak

0.350.350.60.6eVseVsεεlong,extrlong,extr

0.0090.0090.0090.009ννss(for 1.5 MV)(for 1.5 MV)

77……8E118E114.2E114.2E11ppbppb
≈≈ i10 i10≈≈ i10 i10γγtrtr

FTFTLHC(25ns)LHC(25ns)UnitUnitParameterParameter
My
evaluation,
subject to
changes!
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Where does LARP fit?Where does LARP fit?

•• PS2 Design Report due by end of 2010PS2 Design Report due by end of 2010
•• CERN interested in getting helpCERN interested in getting help

– resources tight until LHC commissioned

•• LARP interested in doing LARP interested in doing ““interestinginteresting”” work work
– also potential interested in construction work
– should be collaborative amongst LARP labs

•• …… need to identify interesting work useful need to identify interesting work useful
in advancing the PS2 studiesin advancing the PS2 studies
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My attemptMy attempt……

•• PS2 Topic 1:PS2 Topic 1:
– Tracking, nonlinearities, space charge, halos,

H– injection, MTE

•• PS2 Topic 2:PS2 Topic 2:
– Intensity effects, Instabilities, Impedance

•• PS2 Topic 3:PS2 Topic 3:
– Rf System
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Topic 1Topic 1

– H– Laser stripping-injection R&D
(ORNL-SNS, LBNL)

– Injection simulation with imag γtr lattice, phase-
space painting, sp. charge, halo development, …
(FNAL? synergy with Project X, LBNL, SNS?)

– Beam collimation: tracking as well as hardware.
Crystal collimation?? (SLAC?, FNAL?)

– MultiTurnExtraction (MTE)
(BNL interest, synergy with (g-2) expt.@JPARC)

– Imag. γtr lattice R&D (BNL, SLAC?)
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Topic 2Topic 2

– Impedance evaluation, simulation of
components, testing of prototypes (later)
(SLAC, LBNL, FNAL)

– Multibunch instabilities, feedback systems,
fb kickers (SLAC, LBNL)

– e-Cloud R&D: Vacuum requirements, chamber
concepts, tie-in with SPS e-cloud expts.
Synergy with Project X & BNL RHIC.
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Topic 3Topic 3

•• Rf SystemRf System
– New development of a perpendicularly biased

40-MHz cavity with high gradient. Concept
originally developed at LANL. FNAL has done
some work in that direction for the Booster.
This is a very challenging project!

– LLRF R&D (SLAC ?).


